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(71) We, DENNISON iVlANUFACTUR- 
ING COMPANY, a coipoiatian oiganised 
accoiding to the laws of the State of Nevada, 
United States of America, of Framingham, 

5 Massachusetts, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the mediod 1^ ^ch it is to be performed, 
to be particu^y described in and by die 

10 following statement: — 

This subject invention relates to heat trans- 
fer labds and particularly^ to improvements 
in release properties of dry heat transfer 
labels and in transferring such transfers to 

15 a receiving surface, such as a plastics bottle. 
The art ci heat transfer labelling is very 
old and described in an early U.S. Patent 
No. 1,030,908 which Patent describes a heat 
transfer label having a paper backing, a trans- 

20 fer layer of resin or wax, and a design of 
printing and coloring upon the transfer layer. 
These transfer layers and those which fol- 
bwed as illustrated in U.S. Patents Nos. 
1,331,581; 1,882,593; 2,219,071 and 

25 2,667,003, have not been entirdy satis&ctory 
for a number ci reasons, particulariy when 
transferred and applied to plastics containers. 

In^roved heat transfer labels based upon 
the use of oxidized waxes as a release layer 

30 are in substantial commercial use and are dis- 
closed in U.S. Patent No. 2,862,832 which 
discloses a heat transfer labd comprising a 
wax release layer on a suitable carrier, an ink 
layer on the wax rdi^ise layer and a heat- 

35 activable thermodastic adhesive layer over 
the ink layer. Though such heat transfer 
labd is in considerable commerdal use^ there 
are certain disadvantages assodated with sudi 
use. For example, upon transfer to a surface 

40 sudi as a plasdc bottl^ a portion at least of 
the wax release layer is also transferred and 
undergoes a diange from the molten to solid 
state. Upcm solidifying, this wax coating 



clouds over (known as the "faab" effect) thus 
obscuring to some extent at least the design 45 
print. 

To avwd the "halo" dfec^ a dry release 
has been attempted by superimposing rela- 
tivdy incompatible films of resinous filn>- 
forming materiak having such slight afiBnity 50 
for each other that the two films can be 
readily separated during use. Thus, for 
example^ it has been proposed to utiHze a 
paper baddng having a polyethylene or vinyl 
resm (both thermoplastic resms) rdease coat- 55 
ing, with a lacquer layer over sdd poly- 
ethylene or vinyl xesm coating. The design 
print is then printed over the lacquer layer 
and the heat-activable adhesive is applied 
over the design print Because of the rdease 60 
properties of the polyethylene or vinyl resin 
for the lacquer, tlie lacquer layer, whfle sup- 
posedly adhering suffidently to the poly- 
ethylene or vinyl coating so as to permit the 
transfer as a whole to be handled as a unit 65 
is nevedhdess supposedly separable during 
heat transfer by dry stripping from the coated 
canier. However, it has been found that not 
only is it difficult to coat the lacquer layer on 
sudi polyethylene or vinyl resin, but ako the 70 
thermoplastic polyethylene and vinyl resins 
tend to soften under heat transfer conditions, 
e.g. SOO^F— 450°F, more usually 325°— 
400°F, required for commercially practical 
dry release heat transfer. This reduces the 75 
cdtesion thereof and increases the adhesion 
thereof to die lacquer layer. As a resulti 
during stripping, some of the polyethylene 
or polyvinyl resin is apt to be removed at 
least m some areas widi the lacquer layer 80 
and desigii prints whidi remam adhered to 
the ra:dvmg surface by the heat-activated 
adhesive, ie. the self-cohesion of the resinous 
release layer is apt to be reduced at least in 
certain areas to a value bdow the Increased 85 
adhesion in those areas between the release 
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layer and lacquer layer, and as a result the 
bieak between the release and lacquer layers 
is not dependably and uniformly dean. 
Although, by oxidizing the polyethylene the 

5 problem of printing ti&ereon is reduced, the 
problem of adiieving a clean brrak during 
heat release between dry release coated paper 
and lacquer layer is increased. 

In many applications of a heat rdease 
transfer, it is highly advantageous diat the 
transfer be capable of being manufactured 
rapidly and in large quantities such as by 
gravure printing. However, as aforesaid, the 
basic characteristic of a dry heat rdease 
transfer is diat the transfer design layer is 
imprinted on a temporary carrier having only 
rdativdy slight affinity or adherence for die 
design layer so as to be readily separable 
thCTefcom by dry release during heat transfer. 
In the web gravure printing method, the car- 
rier, such as release coated paper, is passed 
successivdy in pressure contact with a plural- 
ity of printing cylinders for superimposing 

25 die requhed layers of the transfer and there- 
by obtaming a final composite layer usually 
in a plurality of different colors. It has been 
found that ^en gravure printmg of a plural- 
ity of superimposed films is attempted on a 

2Q carrier having a dry release coating, e.g. one 
other than wax or wax-like materials which 
spHt during heat rdease and, accordingly, 
which have die aforesaid "halo" disadvan- 
tage, specially serious difficulties are encoun- 

35 tered in the printing operation as well as in 
the heat transfer operation. The first layer 
which is printed on the dry release coated 
paper must necessarily be relatively incom- 
patible with and have only slight affinity for 

40 the release coating on the carrier so that the 
desked dry release relationship will be 
obtained in the final artids. Accordingly, 
when it and the next subsequent layers are 
applied, there is a pronounced tendency for 

45 it to be "picked-ofiP' or lifted from the dry 
rdease layer because of the greater affinity 
of ^ it and such subsequent hyers for the 
printing cylinder than for the release coating 
on die carrier. This difficulty is particularly 

50 serious in die use of a gravure printing tech- 
nique because the carrier or backing is en- 
g^ed with the printing cylinder or plate 
under pressure, Consequently, vlie manufacture 
of a relativdy inexpensive dry release heat 

55 transfer bv printmg a plurality of super- 
imposed films on a dry rdease carrier using 
a web gravure press or the like has not been 
adopted conunerdally. Where such attempts 
have been made, and web gravure printing 

60 methods have been attempted, the find heat 
transfer is such that transfer cannot be made 
on high speed apparatus without difficulty 
in ddammating the transfer from the recdv- 
ing surface, ie. where the adhesive bond be- 

65 tween the release coated paper m:id the first 



printed layer is made strong enough to pre- 
vent die foresaid pick-off, such delamination 
is apt to occur. 

Although this is not as serious a problem 
widi wax or wax-like (non-dry) rdease coat- 70 
ings because the adhesive bond between the 
wax layer and the transfer or print layer is 
strong enough to prevent separation during 
prmtmg, this strong adhesion relied on during 
printmg requires separation of the rdease coat 75 
from the transfer layer by breaking of the 
heat softened v/ax layer v/hich rfsdtt. in th? 
"hdo" disadvantage and vi^ch also requires 
another heating operation to clarify the wax 
remaining on top of the design print acUiered 80 
to die transfer surface. 

To summarize, the use c? cenv-^nticnal dry 
release layers, such as silicone, gkssine, 
P.T.F.E,, polyethylene, vinyl resins, etc. pre- 
sents problems with respect to adequate adhe- °^ 
sion of the print, i.e. the u-ansfer layer, to die 
dry release layer during high speed gravure 
or silk screen printing and during subsequent 
handling. In addition, with the use of con- 
ventional thermoplastics dry release materials, ^ 
such as polyethylene, vinyl resins, cellulosic 
materials, etc., the material appears to soften 
or diange its form in some way during heat 
transfer, probably due to the elevated tem- 
oerature of between 300'' F an-J 450^*5 usd 
in such dry release transfer operation, where- 
by the cohesion of the release layer is reduced 
and the adhesion thereof to the transfer layer 
is increased too mudi. As a result some of the 
release material ronains v/idi the design print 
transferred to the receiving surface, which is 
highly undesiraUe or in some cases, part of 
die design print remains on the release'layer. 

In other cases, with the use of resinous dry ^q- 
ped rdease coats it has been found that 
under heat transfer conditions, the cohesion of 
the release layer and adhered transfer layer 
and the adhesive strength therebetween are 
changed to cause the transfer layer in spots j,q 
to be removed v/ith the rejvjs; Inycr, v,!:v:h 
is highly undesirable. 

Another problem in heat transfer labelling 
is that the use of heat-activated rubbery 
thermoplastic adhesives required for transfer 115 
of the design print to certain types cf plas- 
tics recdving surfaces, such as polyvinyl 
chloride^ may cause print distortion because of 
the rubbery nature of the adhesive. Also, the 
exposed design print is subject to chemical 12O 
attack and also may be injured by scuffing and 
handhng. 

Still another problem in the prmting of dry 
peel heat tranter kbels is the difficulty in 
adiieving accurate registry of the clear adhe- i25 
sive layer with the design print over v/hich 
the adhesive is printed, particukrly where the 
temporary bacldng sheet is white or close to 
white. Non-r^try of die adhesive with the 
design print 1^ a number disadvantages, X30 
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namely, the design print is not fully C0Ta:ed 
and also die adhesive will come in contact 
with die dry release layer and will not sepa- 
rate therefrom during heat transfer since the 

5 adhesion between the adhesive and rdease 
layers is much greater than diat between die 
tranrfer layer and release layer. Accurate 
registry is not so important with wax (non- 
(hy peeQ release lay^ since even if the adhe- 

10 sive comes in contact with the release layer, 
release will still occur during heat transfer by 
cleavage of the softened wax layer. Accord- 
intUy, tlie adhesive layer primed on the design 
print may be substantially oversized witli res- 

15 pect to die design print to make sure the 
deagn print is fully covered even with poor 
r^istry widiout danger of preventing separa- 
tiiHi of the release layer during heat transfer. 
Furdictmoie, the use of a clear lacquer 

20 kyer whidij togedier widi die design print, 
is part of die transfer layer and which is 
bcated adjacent the dry release layer is highly 
preferred since the composition of the lacquer 
layer can be selected which provides good 

25 release from the release layer during heat 
transfer while at the same time providing 
a sufficiently strong bond to prevent separa- 
tion thereof during printmg, storage and 
handling. This permits greater fr^om to 

30 use conventional design print components 
which are more desirable in other respects. 
The use of a clear lacquer layer print^ on 
the release coat and over whidi the design 
print is printed in registry, compounds the 

35 problems of accurate re.sistr/ of the lacquer 
coa^ the design prmt and the adhesive. 

According to the present invention, there 
is provided a heat transfer label for transfer- 
ring a design print to a receiving surface 

40 comprising: a temporary bacldng; a resmous 
release layer upon said backmg; a trui^er 
layer including a design print upon saM 
resmous release layer; and a heat-activatable 
adhesive layer upon said transfer layers the 

45 bond between said release layer and said 
transfer laver at the transfer temperntnrc b^'in? 
less than the bond formed between the adhe- 
sive layer and the receiving surface;, and the 
release layer and die transfer layer eadi 

50 having a softening temperature greater than 
the transfer temperature; thereby to permit 
the application of said design print to said 
receiving surface and its immediate stripping 
^ from said release layer at the transfer tem- 

55^ perature. 

Accordingly, during heat transfer, the dry 
rdease layer with attached backmg sheet can 
be readily and cleanly peeled off die transfer 
layer, which remains adhered to the receivmg 

60 surface through the dear heat-acdvated adhe- 
sive widiout leavmg any of the release layer 
on the transfer layer, as in the case of wax 
or wax-like or polyethylene release layers and 
without removing any of the transfer layer 

65 with the release layer. Accordingly, waxHke 



release layers are avoided and diere is no 
**faafo" effea associated widi heat transfer. 

In a preferred embodiment, this is adiieved 
by the presence in the dry release layer (this 
is preferred) and/or in die transfer layer, of a 70 
cross-linked, diomoset pdymeric resm, pre- 
ferably non-silicone, to impart to the layer 
in which it is present a softening temperature 
substantially greater dian die temperature of 
the dry release transfer, which may be ftom 75 
300°F to 450<'F (more usually 325°F to 
400°F), used for transfer to ptetic surfaces, 
such as polyvmyi or polya%lene surfaces, 
and to also impart exceU^ release proper- 
ties to the surface of such layer in contact 80 
with the other layer ^riiile permitting printing 
widiout delamination. Aldiough such thenno- 
set resms are higjily prd^erred, certam 
thermoplastic resins, sudh as polypropylene, 
can be used, so long as diey have a sofKmhig 85 
temperature wdl above the temperature of die 
dry release transfer heat. 

The term "softening temperature" as used 
herem with reference to die re^ as well as 
the dry rdease and transfer layers, means that 90 
the mat^ial will not soft^ sufficiently at dry 
release heat transfer temperatures, i.e. as high 
as 300° to 4S0°F, to cause die material to 
lose its cohesive strength and increase its 
adhesive strength to adjacent layers to die 95 
extent that it will split under dry release 
heat tranter conditions. Accordingly, there is 
always a dean break between the rdease and 
transfer layers. 

The bond between the transfer layer and 100 
dry rdease layer in the label of die hvention 
is suffident to permit printing of the transfer 
and adhesive layers on the release layer with- 
out delamination of die transfer ^er from 
diere]easelayeri.e. the peel strengdi between 105 
the transfer layer and release lay^ is substan- 
tially greater dian the pcd strength between 
the trsoisfer layer and an untreated P.T.F.E. 
rdease surface, betv/een the transiar layer 
and an untreated siUcone rdease siuface and 110 
between the transfer layer and an untreated 
polyethylene release surface. 

The term "dear" as used herdn indudes 
transparency as wdl as tcanslucency. 

It is also preferred that die transfer layer 115 
indude one or more dear lacquer layers at 
least one of whidi is located betwe^ the 
design print and the dry rdease kyer. This 
lacquer layer is adhered to the dry release 
layer, bemg printed (xa the dry rdease sur* 120 
face with the design print printed over die 
lacquer laj'er and die tempenture-activatable 
adhesive printed over the design print. 

Where sudi a lacquer layer is provided as 
part of the transfer layer and die diermoset 125 
resm is present in ±e transfer layer, such 
thermoset resm is located in the kcquer 
layer adhered to the rdease layer. 

When so located, the lacquer layer, since 
it is r^dered rdativdy rigid by the ^ermo* 130 
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set lestD^ as conq)ared to an elastomenc 
tesin, and since it is adheied to and covers die 
top of die design print after transfer and 
peeUng away of die bacldng sheet and dry 

5 release layer, provides scuff and chemiti 
zesistanoe to die design print Also^ where die 
tenmeratuze-acdvated adhesive is elastomeric 
or fleoble!, eg. polyamide, as is desirable for 
use widi a polyvinyl chloride receiving sur- 

10 face, it gives dimensional stability to the 
design print on die receiving surface and 
diereby avoids die problem of print distor- 
tion iderred to above. This is another aspect 
of die present invention. 

15 Ptrferably the diermoset resin is a cross- 
linked resin selected from acrylic resms, poly- 
amide resins, polyester resins, vinyl resins, 
epoxy resins, epoxy-acrykte resins, allyl 
resinsj aldehyde resias, such as phenol- 

20 formaldehyde resins and die amino-aldehyde 
resins, e.g. urea formaldehyde or melamine 
formaldehyde, and combinations thereof. 
Where die diermoset resin is used in die 
release coat it is preferably not plastidzed to 

25 die extent that it will not have die cohesive 
and adhesive properties as set fordi above. 

The diermoset amino aldehyde resins, 
including copolymers of amino aldehydes 
widi die alkyds, styrenated alkyd^ polyesters, 

30 acrylics, polyamides and cellulosic esters, are 
prderred, the most preferred being copoly- 
mers of amino-aldehydes widi cdlulose esters, 
such as cellulose acetate or ceUulose acetate 
butyrate. The most preferred amino-aldehyde 

35 is a melamine-aldehyde, such as hexamediyl- 
oxymeihyl melamine. Copolymers of he::a- 
medioxymediyl melamine and cellulosic 
esters, preferably cellulose acetate butryate or 
cellulose acetate give optimum results. 

40 Where die diermoset or other resin is in 
the release coat, a preferred material for the 
lacquer layer printed thereon, ie., on the 
release coat, is a cellulosic ester, such as cellu- 
lose acetate; Howevar, in such case, the lac- 

45 quer layer may be made of odier resins 

(1) so long as it has a softening temperature 
above die dry release heat transfer tempera- 
tures and 

(2) so long as the adhesive bond between 
50 it and die release layer is sufficient to permit 

printmg of die transfer and adhesive layers 
on the release layer \ndiout delamination of 
die transfer layer from ±e release layer and 

(3) so long as sudi adhesive bond is less 
55 dian die cohe^ons of die release layer, die 

transfer layer (this includes die lacquer and 
design print layers and die bond diere- 
between) and the heat activated adhesive 
layer and is also less dian die adhesive bonds 

60 b^ween such release layer and bac^g ^eet^ 
between die tranter layer and die heat- 
acdvated adhesive layer and between die last 
mentioned layer and the plastics receiving sur- 
face. Odier suitable resins are vinyl resins, 

65 acrylic resms and combinations dieceof. 



Where die diermoset or other resin is 
added to die lacquer layer, ie. to the trans- 
fer layer, die preferred release layer is poly- 
prcpyhne. However, it may be of ctiur 
resinous materiak so long as 70 

(1) it has a softening temperature above die 
dry release heat transfer temperatures and 

(2) so long as the adhesive bond between 
the release layer and lacquer layer complies 
with the minimiun and maximum require* 75 
ments set forth in the preceding paragraph. 

In any case, whichever of the two layers the 
thermoset or other resm is induded in, the 
odier layer will, of course, vary depending 
on such resin used to provide an adhesive 80 
bond between the two layers and die cohesion 
of the other layer. 

In reverse, the thermoset or other resin 
used in either of the layers may be varied 
depending on the make-up of the other layer 85 
to achieve the aforesaid adhesive bond 
strength between the two layers and the 
aforesaid cohesion of the layer containing 
such resm. 

In any even^ it is highly preferred diat 90 
neither the release layer nor die lacquer layer, 
at least v/here they are in contact with each 
other, contain any substance which is oily 
or liquid at heat transfer temperature since 
the oil or liquid, like the was in wax release 95 
layers, will part, leaving some on the lacquer 
surface and some on the removed release 
surface. 

Yet another aspect of the present invention 
includes the presence of a tracer compound m 100 
the clear thermoplastic heat activatable adhe- 
sive which is of sufficient darity under 
ordinary light so as not to interfere with the 
clarity or clearness of such adhesive layer but 
which becomes clearly visible under fight of 105 
a selected wave length or by some other 
exdtation only so long as it is subjected to 
such hght of selected wave length or other 
exdtation. Accordingly, by monitoring the 
adhesive layer and die design print under 110 
such light of selected wave length or other 
exdtation during or after printing of the 
labd the adhesive is dearly visible to the eye 
and hence can be printed on die design prhit 
widi accurate registry of the two to thereby 115 
ensure that none of the adhesive is printed 
on the release coat and that die design print 
is fully covered with adheshre. One such 
tracer compound is a fluorescent dye of any 
conventional formulation or structure vj^ch 120 
becomes fluorescent and hence dearly visible 
under ultraviolet li^t. Accordingly, by over- 
printing the adhesive layer on the design 
print under idtraviolet lig^t during printing 
of the label or by subjecting the over-prmted 125 
label to ultraviolet lig^it to check die registry 
thereof, accurate registry of the normally 
clear adhesive print over the design print is 
achieved while at the same time the adhesive 
remams clear as desired in the finished label 130 
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When a dear lacquer layer is included in 
±e transfer layer^ as is preferred, the afore- 
said tracer compound is also present in die 
dear lacquer printed on the d^ rdease layer 

5 and dther the entire printing operation is car- 
rial out under die aforesaid light of selected 
wave length or die finished lai)d is sulh 
jected to sudi light to check registration of 
the lacquer layer die design print and the 

10 adhesive layer widi respect to each other. In 
dther case, if there is a lade of accurate regis- 
try, the printing apparatus is adjusted manu- 
ally in a conventional maimer or automatic- 
ally to make the necessary corrections to 

15 achieve accurate registration. Since the design 
print is usually colored and hence normally 
visible^ it does not requure any of tiie tracer 
compound, e.g. fluorescent dy^ for accurate 
registry widi the lacquer layer and/or adhe- 

20 sive layer but such tracer compound can be 
present in the design print if desired. This is 
particularly useful widi a carrier and rclrase 
layer vMch are light in color, e.g. ^te or 
dear. 

25 By making the area of the lacquer layer 
larger tiian fiat of the design print and adhe^ 
sive layer, and by proper printing registry, as 
aforesaid, the chances of acddcntally print- 
ing any of the design print or the dear adhe- 

30 sive on the dry release layer widi consequent 
stickmg during dry heat rdease are reduced 
to a negligible f aaor. 

Also, full coverage of the design print by 
the adhesive is assured. It is clear from the 

35 above that die d^ign print and the adhesive 
print are both bcated margmally wholly 
within the lacquer print. The adhesive layer 
may be of die same area or l^ger in area 
than the design print so long as it is smalbr 

40 in area than die lacquer print 

The use of such fluorescent or other tracer 
compound in the adhesive and lacquer layers 
may also be helpful in transferring die label 
to the recdving surface under ultraviolet li^t 

45 or other light of selected wave length under 
which the compound is dearly visible. 

The clear lacquer and adhesive hyers of 
the transferred label on the botde or other 
receivmg surface continue to be clearly visible 

50 under the light of sdected wave laigdi. 

Tracer compounds which are normally of 
sufl&cient darity so as not to interfere with 
the clarity of the lacquer and adhesive layers 
but which become clearly visible temporarily 

55 in response to energy waves, particularly 
light, of wave lengdis other than ultraviolet 
light may be used, in vMch case the registry 
of the layers is monitored under such odier 
energy wave lengths, e.g. normally clear 

60 scintillator compositions in the layers are 
esdted by radio-activity to emit visible light 
Also, normally dear mermochromatic com- 
pounds in the layers are responsive to thermal 
ener^, such as infra red radiation, to tem- 

65 poranly change m hue or color. 



Those compounds which are normally clear 
but which become fluorescent and hence more 
visible under ultra violet light are well konwn, 
e.g. substituted phenyl benzotriazoles, sold by 
Ciba-Geigy under the name *Uvitex OB", 70 
and other ultraviolet light sensitive triazoles. 
("Uvitex" is a r^tered Trade Mark). Also, 
the triazines, the diazmes, the imidazoles, die 
oxazoles, the coumarins, the aminocoumarins, 
die sulfone sulfonic adds, the pyrazolines, the 75 
cationic oxycyanines, the imidazolones, die 
pytazines, the amino naphthalimides, die oxa- 
diazoles, the stilbenes, and the triazoles, such 
as 4,4' - diaminostilbene - 2,2' - disulfonic 
add, N,N - diacyl stilbene derivatives, N,N'- 80 
dibenzoyl - 4,4' - diammo stilbene - 2,2' - di- 
sulfonic add, 4,4' - bis(2 - hydroxy - 4- 
amlmo - 1,3,5 - trazinyl)diaminostilbene- 
2,2' disulfonic add, 2 - naphtho - triazolyl* 
stilbene vinylene bisbenzimidazolei vinylene 85 
bisbenzoxazole;, 4 - mediyl - 7 - hydroxy 
coumarin, 4 - alkyl - 7 - dialkyl - amino 
coumarins, benzidine sulfone disulfonic add, 
diphenyl pyrazohna Any of diese compounds 
are known and can be used in accordance 90 
wi± die invention. Many of diese compounds 
are exdted by radioactivity to emit visible 
light pulses. 

The design print of the invention may be 
of one layer or several mdividual layers and 95 
may be of conventional heat transfer design 
print composition so long as it has a cohesion 
and adhesion to its next adjacent layers which 
will not cause splitting or peding under dry 
release heat transfer conditions. jqq 

In review, the label of the present inven- 
tion in one of its aspects is characterized by 
the composition of die release layer and trans- 
fer layer, which layers arc formulated to 
adhere sufficiendy to each otiier to permit 105 
printing of a design by the wd) gravure pro- 
cess and transfer as a imit to a receiving sur- 
face, but which layers arc readily strip-peeled 
from each other during transfer without de- 
lammatmg the transfer from the transfer sur- iia 
face. The heat transfer labd of die subject 
invention is espedally useful for high speed 
tranter apparatus. 

The type of dry heat transfer to M^ch die 
invention is particularly advantageous is that 115 
in which the rdease layer is in &e form of a 
continuous layer over the backing, e.g. in the 
form of a roll or endless or large sheet with 
the transfer bdng applied as a print with 
areas of release layer exposed between die 120 
printed India. It is with this type of heat 
transfer where the failure to adiieve accurate 
registry of the adheshre and design print 
layers is a serious problem. 

As noted above, in accordance with die 125 
invention, a heat-transfer label may comprise 
a temporary backing or carrier, a resinous dry 
release layer disposed along the upper sur- * 
face of the temporary backing, a dear lacquer 
layer printed over die upper suifece of the 130 
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resinous release layer, a design print which 
may include a number of layers disposed upon 
the upper surface of the lacquer layer and an 
overprinted dear, heat-activatable adhesive 
5 layer. 

The heat transfer label will thus be strati- 
fied as shown in Qiart 1. 

Adhesive Overprint 

Design Print 

10 Printed Lacquer 

Release Layer 

Bacldng 

(Caiart 1) 

Upon heat transfer, the label (adhesive over- 

15 prin^ design print and printed lacquer) (the 
backing and dry release layer have been dry 
peeled off the lacquer layer during transfer) 
is firmly affixed to die receiving surface, 
usually plastics, such as a plastics 

20 botde, to which it is transferred v/ith 
the heat-activated adhesive overprint applisd 
to the receiving surface and tl^e 
printed lacquer being exposed and protect- 
ing the design print The transferred label 

25 has improved chemical and scuff resistance, 
is opti(^y dear, except for the design print 
which may or may not be optically clear, is 
free of print distortion and is free from an 
overlay of release layer material as opposed to 

30 heat transfer labels of the prior art. 

The temporary backing or carrier may com- 
prise any suitable material conventionally 
used as carriers for heat transfers, such as 
plastics film, metal foE or paper. However, 

35 from both a standpoint of expense and ease 
of handling, it has been found most desirable 
to use a smooth day coated paper, preferably 
with good hold-K)ut of the dry release la^r 
compositbn applied thereto during manufac- 

40 ture. 

As aforesaid, the heat release layer and/or 
the printed lacquer layer preferably comprises 
a non-silicon^ cross-linked, thermoset poly- 
meric resin which will not become molten 

45 upon application of heat as used in heat 
transfer, i.e. 300°F to 450°?, in accordance 
witii the process described herein, Le. it has 
a softening temperature above the transfer 
temperature of 300O-^50°F, a preferred 

50 thermoset resm being an amino aldehyde 
resm, sudi as a urea formalddiyde and/or 
melamine formaldehyde resin. 

As is known in the art, these amino alde- 
hydes are frequently copolymerized or modi- 

55 fied with a cdlulosic ester sudi as cellulose 
acetate, cellulose butyrate, cellulose propion- 
ate, or cellubse acetate butyrate in amount up 
to about 80% or 90% by weight of the 



total polymer composition. In a preferred 
embodiment of this invention, tiie amino 60 
aldehyde is copolymerized with such a cellu- 
losic resin, most preferably, witii cellulose 
acetate butyrate in an amount of from 10% 
to 80% by weight, preferably m an amount 
of from 25% to 50% more preferably in an 65 
amount of from 30% to 40%. 

As is also known in tiie art, these uncured 
amino aldehyde resins contain a curing cata- 
lyst that causes the resin to cure (thermoset) 
mid stiffen upon application of heat or with 70 
the passage of time. Typically, a free add 
or a salt or ester of a fr^ add that will 
liberate the add at high temperature serves 
as such a catalyst A preferred heat curing 
catalyst for such purpose is para-toluene sul- 75 
fonic add. It is preferred that the uncured 
amino aldehyde resin be a catalvzed resin. 
Any conventional heat curing catalyst can be 
used. 

We will first describe the manufacture of 80 
the dry heat transfer labd of die invention 
with the thermoset resin in the release layer 
and then we will describe the label with the 
thennoset lestn in die lacquer layer. 

Thermoset Resin In Release Layer 85 

When the thermoset resin is emplo^'cd in 
the release layer, it, the release layer, may be 
coated on the backing paper at a rate of 1 to 
5 pounds per ream of paper (where a ream 
of paper comprises 500 sheets measuring 20 90 
inches by 25 inches). Thus, if the carrier 
paper consits of about 16 pound paper having 
a thickness of about 2 1/2 mils, the thickness 
of the heat release layer will be about 1/2 
mil at 5 pounds coating per ream or about 95 
1/4 of the thickness of the paper backing 
after drying and curing. 

The dry release layer thermosetting resin, 
e.g. the amino aldehyde resin, such as poly- 
alkoxyalkyl melamine, togetiier with a cellu- 100 
losic ester with which the melamine is to be 
copolymerized, such as cellulose acetate 
butyrate, together v/ith a curhis catalyst, such 
as ptoluene sulfonic add, is coated on the 
backing paper as a partially cured or uncured 105 
solution followed by heat curing on the back- 
ing paper at conventional recommended 
curing temperanires of 250°F to 350^F to 
form the thermoset resin. 

The resultmg cured dry release layer of 110 
thermoset resin has a cohesive strength at dry 
release heat transfer temperatures substan- 
tially greater than its adhesive strength to the 
lacquer layer subsequendy printed thereon. 

Following application of the rdease layer, 115 
the release layer coated backing is then coated 
with die dear lacquer, preferably a clear 
cellulosic resin, sudi as a cellulosic ester, 
having a softening point well above the range 
300°F to 450°F, i.e. the cellulosic resin used 120 
is one that does not appredably soften or 
become tacky at transfer temperatures. The 
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pieefrred cellulosic ester is cellulose acetate. 

The clear cellulosic ester can be applied to 
the release layer m conventional lacquer form 
as a solution (a solid content suitable for ihs 

5 particular printing conditions used) by the 
gravure process and is applied in such a 
manner that its printed area is larger thai tiiat 
of the design print and heat-activatable adhe- 
sive to follow. This layer, after drying, serves 

10 as a primer and foundation for the design 
print and prevents the ink (rf the design print 
from migrating or striking into tiie release 
layer durmg label formation. In addition, it 
provides chemical and scuff resistance for the 

15 label after it has been transferred. 

The dried lacquer layer, at heat transfer 
temperatures, has a cdiesive strength and 
adhesive strength to the design print subse- 
quendy printed thereon substantially greater 

20 than the adhesive strengtii thereof to the 
release layer. 

As noted above, the combination of the 
thermoset ammo-aldehyde dry release layer 
with the cellulosic resin lacquer layer results 

25 in a bond between the two layers tiiat is of 
sufficient strengtii to adhere during print- 
mg, storage and handling, but is readily 
broken when the temporary backing is peeled 
from the transfer during heat transfer without 

30 delaminating the transfer, i.e. tiie adhered 
laccjuer layer, design print and adhesive layer 
unit, from die receiving surface. As a result, 
it is not necessary for the release layer to 
melt upon transfer and thus, a portion of the 

35 release layer is not carried over witii the trans- 
fer and the problem of lack of clarity and 
**halo" effect are avoided. 

The design is print in conventional manner 
directiy onto the lacquer layer and dried in a 

40 manner dependent upon the exact nature of 
the design. Thus, the ink utilized in the 
design print may vary from 1 to 6 colors 
depending upon the label and these separate 
stq)s. Conventional heat transfer inks may be 

45 us^ such as the nitrocellulose and/or poly- 
amide inks, containmg dispersed or dissolved 
tiierem pigments and/or dyes of the color 
desired, and have at heat transfer tempera- 
tures a cohesive strength and adhesive 

50 strength to the lacquer layer and to the subse- 
quentiy overprinted heat-activatable adhesive 
layer substantially greater than tiie adhesive 
strength between die dry release and lacquer 
layers. The area size of tiie design print is 

55 smaller tiian that of the lacquer layer. The 
design print is located marginally within the 
lacquer layer so no part tiiereof contacts the 
thermoset release layer. 
After the design has been d^sited on the 

60 lacquer layer, overprint heat-activatable 
thermoplastic adhesive layer of conventional 
composition is then applied to the top of the 
design print as a solution followed by drying. 
The adhesive layer may comprise a thermo- 

65 plastic polyamide, whidi is non-tacky under 



normal conditions but becomes tacky at beat 
transfer temperatures of 300°— 450°? and 
which is known in the art and which is pre- 
ferably applied as a lacquer. Such a layer is 
useful for labelling treated, eg. flamed, poly- 70 
olefin bottles. When polyvinyl chloride sur- 
faces, e.g., polyvinyl chtoride botties, are to 
be labelled, tiie preferred heat-^tivatable 
adhesive is a conventional plastidzed pdy- 
amide or a conventional vinyl acrylic rean. 75 
The adhesive layer is applied in such a 
manner that the printed area of adheswe is 
larger tiian that of the design print but 
smaller than that of the lacquer layer, tiius 
encapsulating the design between the kcquer 80 
and adhesive layers but witii no part of the 
adhesive in contact v/itii the drv release 
layer, i.e. the printed adhesive layer lies 
marginally within the printed lacquer layer. 
The purpose of the adhesive layer is to pro- 85 
vide heat-activated adhesion for the label 
when it is transferred to the transfer surface. 

The vinyl acrylic material used as an adhe- 
sive is either a blend or copolymer of a vinyl 
resm such as polyvinyl butyrate with an 90 
acrylic resin such as that formed from acrylic 
acid or a derivative tiiereof such as mediyl 
methacrylate. These vinyl acrylic T!igtgti>ls 
are standard items of commerce and come in 
both powder and lacquer form where both the 95 
vinyl resin and tiie acrylic resin are dissdved 
in a common solvent 

Anv conventional heat-actbatable adhesive, 
usually thermoplastic resms, suitable for 
strong heat-activated (at heat transfer temr 100 
perature) adhesion to the particular plastic 
rcceivmg surface to v^iich the label is to be 
transferred can be used so long as such 8tr(mg 
adhesion, as v/ell as tiie adhesion of the heat- 
activated adhesive to the design print and 105 
the cohesive strength of the heat-activated 
adhesive are all greater than the adhere 
strength of the lacquer and dry release lay^ 
bond. 

The heat transfer label is utilized by bring- 110 
ing the overprint adhesive layer m contact 
wfih the surface to be labelled, e.g. a plastics 
container. While the label and container are 
in contact, transfer is accomplished by apply- 
ing heat and pressure, preferably to me back 115 
of the temporary backing such as by use of a 
heated roll at a temperature between 300^F 
and 450°F and preferably at a temperature of 
about 350°R The transfer can ateo be pie* 
heated if desired. After the tramfer, the back- 120 
ing and release layer may be immediately 
p^ed as a unit from the transfer now 
adhered to the receiving surface or may be 
allowed to cool and peeled tiier^ter without 
danger of delamination of the transfer from 125 
the receiving surface. Either way, the lacquer 
layer-design print-adhesive layer unit is left 
attached to tiie receiving surface. To firmly 
secure the adhesive layer to the plastics or 
otiier recdving surface^ the transferred trans- 130 
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fer is subj2cted to a post-heating operation 
TTdi above the softemng point of the adhe- 
sive and the transfer temperature. 
A suitable apparatus for affecting ±e trans- 

5 fer is described in U.S. Patent No. 3,434,902. 
An additional apparatus is described in British 
Patent Specification No. 1,325,930. 

When the transfer has been completed, the 
label comprises three layere. The first layer 

10 is the thermoplastic adhesive by which tte 
label is bonded to the receiving surface— 
die plastics bottle. The secoid layer is &e 
decorative design print end die diird layer is 
die lacquer layer. 

15 Thermoset Resin In Transfer Layer 

We will now describe die manufacture of 
die heat transfer label with the thermoset 
resin located in die transfer layer, Le; in die 
laoGuer layer of the transfer layer. 

20 The resmous dry heat release layer may be 
a thermoset or thermoplasdc resin selected 
to form a bond with the thermoset resin- 
containins lacquer layer to be subse- 
sequendy printed thereon v/hich is sufiident 

25 to permit printing of the transfer 
layer and adhesive layer on such release layer 
widiout delaminadon of the transfer layer 
from the release layer, as aforesaid. Furdier- 
more^ the resm forming the release layer must 

30 have at heat transfer conditions a cohesive 
strength and an adhesive strength to the car- 
rier sheet substantially greater than the adhe- 
sive strength thereof to the thermoset resin- 
containing transfer layer. 

35 It has been found that the higher non- 
rubbery polyalhylenes, Le. higher than ethyl- 
ene^ such as polypropylene^ have these pro- 
perties. Polypropylene is preferred. 
Polypropylene has a softening temperature 

40 greater than die range 300°F— 450°F. 

The polypropylene may be coated on the 
baddng paper at a rate of 1 to 10 pounds 
per ream of paper (where a ream of paper 
comprises 5G0 sheets measuring 20 inches by 

45 25 inches). Thus, if the canier paper con- 
sists of about 16 pound paper having a thick- 
ness of about 2 1/2 mils, die thickness of die 
heat rdease layer will be about 1 mil at 10 
pounds coating per ream or about 1/2 the 

50 diicfeness of the paper backing. The poly- 
propylene is preferably applied by extrusion. 

Follov/ing application of the dry release 
layer to the backing paper, such layer is 
coated with die lacquer of thermoset resin, 

55 such as an uncured ariiino alddiyde and cellu- 
losic ester and catalyse folbwed by heat 
curing of the coatmg. 

Frderablyy die lacquer applied to the dry 
release coat also contains, in addition to the 

60 ammo-aldehyde and cellulosic ester, vinyl 
acrylic resins, vMda. are a blend or copoly- 
mer of a vinyl resin, such as polyvmyl dilor- 
ide^ polyvinyl alcohol or polyvinyl butyrate^ 
and an acrylic resin such as that formed from 



acrylic add or a derivative thereof such as 65 
m^yl mediacrylate. The acrylic and vinyl 
resins and ammo-aldehyde resiss are fornrj- 
lated in ths lacquer so that, after curlnj, tli: 
composite lacquer layer has a softening tem- 
perature above the heat transfer temperature 70 
so that its adhesive strength during heat 
transfer to the rdease layer is substantially 
less than its cohesion and its adiesive strengdi 
to the subsequendy applied design print 

The vinyl acrylic lesin is believed to 75 
toughen the ammo-formalddiyde resm and 
reduce its britdeness to better withstand 
scufSng and handling. It also contributes to 
die proper adhesion between the transfer 
layer and die rdease kyer when polypropyl- 80 
ene is nsed for die release kyer. The ratio 
of the vinyl acrylic resin to die urea-formal- 
dehyde resin may vary within rdativdy broad 
limits. Generally the vinyl acrylic resm com- 
prises ftom 10 to 90% by weight rf the total 85 
dry cured lacquer layer, prSerably 40 to 
80%> and most prderably, from 60 to 707^ 
witli die urea-lomKddehyde resin comprising 
die balance, but for minor amounts of other 
materials such as a catalyst for curing the 90 
redn. 

The utea-formaldehyde-vinyl acrylic mix- 
ture can be applied to die release layer by 
die gravure process. 

The design print is coated in reduced area 95 
dkecdy onto the lacquer layer and the heat- 
activatable adhesive is q>plied to the dedgn 
print in the same way diey are applied when 
the thermoset resin is employed in the release 
layer as described above. 100 

Registration And The Tracer Compound 
In a preferred embodiment, whedier the 
thermoset xesm is employed in the dry 
rdease layer or die lacquer layer, a fluorescent 
dye is present in the dear lacquer applied 105 
to the rdease coat and in the clear heat- 
activatable adhesive applied to the design 
print in an amount between 0.1% to 10% 
by weight, more preferably between 1 and 
3 or 5%, based on solids in such lacquer and 110 
adhesiv^ tespectivdy, and either the printing 
of all die lavets, i.e. the lacquer layer, design 
print and a(Uiesive la^r, is carried out under 
ultraviolet lig^t which causes die dye to 
fluoresce so that it is dearly visible as it Is 115 
printed, or, upon completion of the printing 
operation, the printed label is subjected to 
ultraviolet light to cause fluorescence and 
therd)y observe visually accuracy of registra- 
tion of the printed layers. 120 

The minimum amount of fluorsecent dye is 
dictated only by the amount required to pro- 
vide adequate visibility tmder ultraviolet light 
to achieve accurate registration and the maxi- 
mum amount is dictated only by that amount 125 
b^ond which the dye commences to deleter- 
iously eflea the desired cohesr/eness of die 
layers in which it is present and the adhesive- 
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ness of such layers to adjacent layers. Also^ 
in the case of the heat-activatable adhesive 
layer the amount of dye should not be so 
great as to deleteriously affect the heat-activa- 

5 table adhesiveness thereof. 

Althou^ the fluorescent dye can be em- 
ployed in die design print it is not required 
in most cases for accurate registry since in 
most cases the design print is colored and 

10 hence is clearly visible. 

The present invention may more clearly 
be understood by references to the following 
examples, it bing understood that such 
examjte are ilustrative and are not to be con- 

15 sideroi as limitmg of the invendoa 



EXAMPLE 1 
A earner paper made of a smooth clay- 
coated sheet weighing about 16 pounds per 
ream (500 sheets, 20 inches by 25 inches) 

20 is dry release coated (#20 IVIayer rod) widi 
a 30% solids lacquer of an uncured ca^yzed 
urea-iformaldehyde resin modified widi 36% 
cellulose acetate butyrate (S-1028, Raffi- 
Swanson, Incorporated). The catalyst us«l is 

25 4 parts of a para-toluene sulfonic aad solution 
(Catalyst 7909, Raffi-Swanson, Incorporated) 
per 100 parts of resin. The urea-formiddbyde 
and cellulose acetate butyrate in the appUed 
lease layer are cured to a cross-lined therrao- 

30 and cellulose aatate butyrate in the applied 
release layer are cured to a cross-linked 
thermoset resin by heating on a hot drum at 
350*"? for 20 seconds after the applied lacquer 
has been dried at a temperature of 140° F for 

35 one minute. The cured urea-formaldehyde 
resin dry release layer is then coated with a 
dear lacquer (15% solids) of cellulose acetate 
(E3983 Eastmann Chemicals) in mediyl ethyl 
ketone. Coating is accomplished using a 

40 regular varnish etch cylinder having a depth 
of about 20 to 40 microns-120 line screen 
and a 15 — 20 wall (equivalent to No. 8 
Mayer rod). The applied lacquer coating is 
dried at 140°F for one minute. 

45 The design print is then printed over the 
clear lacquer layer using polyamide-nitro- 
ceillulose modified ink containing pigment or 
dye of die color desired ("Zyroto White", sold 
by Gotham, Ink and Color Co. which con- 

50 tains a titanium dioxide pigment). The area 
of the design print is smaller than that of the 
printed lacquer layer and falls vdioUy widiin 
the margin of the lacquer layer. 

Over die ink, as an overprint, there is then 
55 coated a clear adhesive layer comprising a 
solution of a heat-activatable thermoplastic 
polyamide resin in lacquer form ('^ersamid" 
940 sold by General Aiills (**Versamid" is a 
Registered Trade Mark); followed by drying 
60 the adhesive to a dry non-tacky state. The 
area of the adhesive overprint is smaller than 
that of the lacquer and it falls wholly within 
the margins of the lacquer layer. 



There is no pick-up during die three pxhit- 
ing operations . 65 

The heat transfer labd, as formed above, 
is dien put in contact with a polyethylme 
botde, the surface of which has been treated 
to render it more print receptive in a con- 
ventional manner such as by fiame contact 70 
Heat and pressure are applied to the teni- 
porary backing to ^ect pressing of the adhe- 
sive layer against the polyethylene surfaces. 
As heat is applied, approximately 350**?, there 
is no softenmg of die release layer or the 75 
cellubse acetate layer, but the adhesive over- 
print is heat-activated to a highly tacky state 
and bonds to the polyethylene sur&ce of die 
bottle. The temporary backing may then be 
stripped from the transfer labd or may be 80 
left on the transfer and stripped at a subse- 
quent time without danger of delaminating 
die transfer from the polyediyleoe suxibce. 
No portion of the release layer is left over 
the transfer after stripping of the temporary 85 
backmg and no portion d the lacquer is 
moved with the release layer. After cooling 
and peding of the temporary backii^ the 
bottle so coated is flame treated and die 
adherence of the label thereto is tested. 90 
Adher«ice was excellent. 

EXAMPLE 2 
The procedure of Example 1 is repeated, 
but the urea-formaldehyde resin content is 
decreased to 25% by weig|it wiuk that of 95 
the cellulose acetate butyrate is increased to 
75%« Sunilar results are obtamed. 

EXAMPLE 3 
The procedure of Example 1 is repeated, 
but the urea-formaldehyde resin content is 100 
increased to 80% by weight while die cdlu- 
lose acetate butyrate content is decreased to 
20%. Similar results are obtained. 

EXAMPLE 4 
The procedure of Example 1 is repeated 105 
substituting a polyvinyl acrylic heat-activated 
adhesive (RO-120-S, Frederick H. Levy Co.) 
layer for die polyamide adhesive and by label- 
ling a glass botde coated with a polyvinyl 
chloride from a plastisol. No surface prepant- 110 
tion of the botde is needed as widi poly- 
ethylene. The results obtained are dmilar to 
those of Example 1. 

EXAMPLE 5 
Example 1 is repeated except an acrylic- 115 
based release coating solution is used instead 
of urea-formaldehyde-cellulose acetate butyr- 
ate and is prepared by mixing 33 parts of a 
self-cross-linking acrylic (consisting of a 50% 
solids solution of me acrylic m a solvent 120 
mixture xylene/butanol/methyl cellulose= 
60/22/18 (AT-50, Rohm and Haas Co.) with 
67 parts toluene and except that a 10% 
solids cellulose acetate lacquer solution is 
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used FoOowing coating of the release layer 
on the backing sheet (draiwdown) and d^mg, 
the coating is cured hi an oven at 320°F for 
35 mmutes. The results obtamed are similar 
5 to Example 1 at heat transfer temperatures of 
between 315° and 360''F. 

EXAMPLE 6 
Example 5 is repeated exc^t that die 
release coating soluticm consists of AT-50, 

10 85 parts, 15 parts of an ^oxy re^ imxture 
consisting of a liquid dig^ydtqrl ether of bis- 
phenol A, 85% ("Bakelite" ERL 2774, Union 
Carbide; "Bakelite" is a Registered Trade 
Mark), and a solid, higher molecnkr weight 

15 addition product of diglyddyl eidier d bis- 
phenol A, 15% (Epon 1004, Shdl Chemical 
Co.) and toluene;, 100 parts. Curing is accom- 
pMed at 320°F for 60 minutes after dry- 
ing. The results are the same as Esimple 5. 

20 EXAMPLE 7 

Exaiople 5 is repeated except tiiat the 
release coating solution is prepued from 75 
parts of the epoxy resm mixture of Example 
d 25 parts of a polyamide derived from die 

25 condensation product of "dimer add" and an 
aliphatic po^^amme CVersamid'* 125, General 
Imsy amme value 330—360) and 100 parts 
of methyl ethyl ketone, Curmg takes place 
at 320^F for 30 mmutes. The results are die 

30 same as Sample 5. 

EXAMPLE 8 
Example 5 is repeated except that the 
release coatmg solution consists of 14 parts 
of hexamethoxymetiiyl mdamme (Cymel 301, 

35 American Cyanamid), cellulose acetate butyr- 
ate (EAB 500-5 Eastman) 75 parts, (15% in 
mediyl edi^ ketone), 2 parts catalyst No. 
1010 (25% P-toluene sulfonic add in 
butanol, American Cyanamid) and 60 parts 

40 of etiiyl acetate. Curing takes place over a 
hot drum at 350^F for 20 seconds. The 
cdhilosic lacquer used is cellulose acetate 
(E-398-3, m.p. 230— 250oC, Eastman). The 
release results are better tiian Examples 1 or 

45 5. Furthermore^ the use of this release coat- 
ing solution has the advantage over Example 
1 that there is no csasss of semi-toxic 
formaldehyde which volatizes during transfer 
and has an unpleasant odor. 

50 EXAMPLE 9 

Example 8 is repeated except that the 
lacquer is cellulose acetate butyrate (EAB- 
171-40, m.p. 230— 240°C, Eastman). The 
resuhs are the same as Example 5. 

55 EXAMPLE 10 

Example 5 is repeated except that die 
release coating solution consists of a mixture 
of butylated urea-formaldehyde, 30.2 parts 
(60% soHds m butanol/xylen^3/l, '^Resi- 

60 mene" U-920, Monsanto Co., '"Resunene" is 



a Registered Trade Mark), 9.8 Parts cellulose 
acetate butyrate (EAB 500-5, Eastman), 58 
parts etfianol and 2 parts ethyl acetate. 65.8 
parts of the above mixture is catalyzed with 
2.7 parts of p-toluene sulfonic add (60% in 65 
butanol) and diluted witii 19.5 parts of etiiyl 
acetate. Curing takes place over a hot drum 
at 350°F for 20 seconds. The results are die 
same as Example 5. 

EXAMPLE 11 70 
Example 10 is repeated excq)t that the lac- 
quer layer is cellulose acetate butyrate (EAB- 
171-40, Eastman). The results are die same 
as Example 5. 

EXAMPLE 12 75 
Example 5 is repeated except that the 
release coating solution consists of a mixture 
of a solid epoxy resin, 25 parts. ("Araldite" 
7097, Ciba-Geigy Corp., "Araldite" is a Regis- 
tered Trade Alark), a liquid epoxy resin, 25 80 
parts (•'Bakelit^' ERL 2774), metiiyl etiiyl 
ketone;} 50 parts, and 3 parts of diethylene 
triamine as die curing agent. Curing is accom- 
plished at 310°F for 50 minutes. The results 
are the same as Example 5. 85 

EXAMPLE 13 
Example 5 is repeated except that the 
release coating solution consists of 15 parts 
of die melamine resin (Cvmel 301") 85 parts 
of a modified polyester (Cyplex 1473-S, 65% 90 
in xylene, American Cyanamid), 2 parts of a 
catalyst con si sting of 25% p-toluene sulfonic 
add in butanol (catalyst 1010, American 
Cyanamid) and 50 parts of methyl etiiyl 
ketona Curing is accomplished at 310°F for 95 
30 minutes. The results are die same as 
Example 5. 

EXAMPLE 14 
Example 5 is repeated except that the 
release coating solution consists of 60 parts 100 
of a butylatfid urea-formaldehyde solution 
(50% in xylene/butanol-1/1, "Beefle" XB- 
10-i7^ American Cyanomid, "Beetle" is a 
tered Trade Mark) 40 parts of an acrylic 
resm (50% in xylene/cellusolve acetate— 3/1, 105 
AT-70 Rohm and Haas Co.) 50 parts of 
methyl ethyl ketone, and 2 parts of catalyst 
No. 1010, The coaun? is cured ever a ]-c: 
drum at 3150F for 30 seconds. The results : : 
are the same as Exanqde 5. hq 

EXAMPLE 15 
Example 5 is repeated except that the 
rdease coating solution consists of the butyl- 
ated urearformladehyde, 60 parts, (XB-1047) 
25 parts an a%l resm (50% in xylene, 115 
320-5, Koppers Co.), 18 parts metiiyl etiiyl 
ketone, and 2 parts catalyst No. 1010. The 
coatmg is cured over a hot drum at 315°F 
for 30 seconds. The results are the same as 
Example 5. 120 
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EXAMPLE 16 
Example 5 is repeated ^cept that die 
release coating solution consists of die butyl- 
ated urea-formaldehyde resin, 60 parts (XB- 

5 1047) 40 parts of a styrenated alkyd resin 
(60% in xylene, S112-4, Koppeis Co.) 25 
parts methyl ediyl ketone and 2 parts rf the 
catalyst No. 1010. The coating is cured over a 
hot drum at 315°F for 30 seconds. The results 

10 are the same as Example 5. 

EXAlViPLE 17 
Example 5 is repeated except that the 
release coating solution is a mixture of 60 
parts of XB-1047, 40 parts of a flexibilized 

15 bisphenol A epoxy acrylate (60% in methyl 
ediyl ketone^ Epocryl 25-B-60, Shell Chemi- 
cal Co.) 2 parts of catalyst No. 1010, and 50 
parts of methyl ethyl ketone. Curing occurs 
at 300°F for 30 minutes. The results ate die 

20 same as Example 5. 

EXAMPLE 18 
Example 5 was repeated except that the 
release coating solution is a mixture of 62 
parts of XB-1047, 28 parts of qwxy redn 
25 (BakeUte ERL 2774), 2 parts of catalyst No, 
1010, and 50 parts of methyl etiiyl tetone; 
Curing is accomplished at 300°F for 30 
minutes. The minutes are the same as 
E^rample 5. 

30 EXAMPLE 19 

A carrier paper made of a smooth clay- 
coated sheet weighing about 16 pounds per 
ream (500 sheets measuring 20 inches by 25 
inches) is extruded with a coating layer of 

35 polypropylene. The polypropylene coated 
pap«: is then coated with a lacquer compris- 
ing 67% by weight of the vinyl acrylic resin 
(RO-120-S, Frederick H. Levey Co.) and 
33% of an uncured catalyzed urea-formalde- 

40 hyde resin modified with 43% cellulose ace- 
tate butyrate (S-487, Raffi-Swanson). The 
lacquer has a solids content of about 30% 
diluted with ethyl acetate. The catalyst used 
is 0.12 parts of a para-toluene sulfonic acid 

45 solution (Catalyst 7909, Raffi-Swanson, 
Incorporate) per 100 parts of resin. Coating 
is accomplished usmg a regular varnish et£ 
cylinder having a depth of about 40 microns, 
120 line screen, and a 15—20 wall witii a 

50 lacquer solution of about 20% solids. Drying 
at 140°F for one mmute is followed by 
curing the turea-formaldehyde-ceUiilose ace- 
tate butyrate on a drum at 350°F for 20 
seconds. The lacquer coat was dear. 

55 The design print is then printed over the 
lacquer layer, using polyamide-nitroceUubse 
modified inl^ as per Example 1 and dried* 

Over the dried ink, as an overprint^ tileiei 
is then coated a dear adhesive laver com- 

60 prising a solution of a heat activatable plastic- 
ized thermoplastic pdyamide resin m hcquer 
form followed by drying as in Esomple L 



There was no pick-off during die three 
p ri ntin g opmtions. 

The heat transfer label, as formed above, 65 
is then put in contact with dther a polyethyl- 
ene bottle or a polyvinyl chloride bottle, the 
surface of this polyethylrae bottle being 
treated to render it more print receptive in a 
conventioflal manner such as by fiame con- 70 
tact Heat and pressure are applied to die 
ten^tary backing to effect pressing of the 
adhesive layer agamst the polyeth3dene sur- 
face. As heat is applied, aroroadmatdy 350°F, 
±ere is no soft^iing of the rdease layer or 75 
die lacquer layer to the extent ilmt it could 
interfeie with transfa*, but die adhesive over- 
print is heat activated from a non-tacky to a 
tacky state and bonds to the polyediyleae sur- 
face of ±e bottle. The temporary backing 80 
may then be stripped from the surface label 
or may be left on the transfer and stripped at 
a subsequent time widiout danger of de- 
lammating the transfer from the pdyedi^ene 
surface. No portion the rdease layer is 85 
1^ over the transfer after strq)ping of the 
temporary backing. After cooHng and peeling 
of the temporary backing, the bottie so coated, 
after flowing is tested to determine the adher- 
ence of the label thereto. The adherence was 90 
excellent 

EXAMPLE 20 
Th procedure of Example 19 is repeated, 
but die urea-formaldehyde resm content is 
mcreased to 50% by weight while diat of the 95 
vmyl acrylic is decreased to 50%. Shooilar 
results are obtained. 

EXAMPLE 21 
The procedure of Example 19 is repeated, 
but ±e urea-formalddiyde resin content is 100 
increased to 60%. by wdght while the vmyl 
aoylic content is decreased to 40%, Sunilar 
results are obtained. 

EXAMPLE 22 
A tranter decoration for plastic botties is 105 
prepared from a roll of white paper having 
the cured rdease coating of Example 8, 
Using a rotogravure printing press (6 sta- 
tions), there is first printed and dried, a 
clear lacquer consisting of ceUulose acetate^ 110 
10 parts, (E398-3, Eastman) dissolved in 90 
parts of metiiyl ediyl ketone/acetone— 9/1; 
and contaming 0.1475 parts of a fluorescent 
dye (a substituted phenyl benzotriazole sold 
under the name Intrawite OB by Inttacobr 115 
Corp.). Successively, and inside the periphery 
of die first printed dried clear lacquer, there 
are primed 4 different colors each with a poly- 
amide<eMose nitrate base eadi containing a 
different colored pigment, and finally at the 120 
skth station, there is printed an overall (but 
inside the periphery of die first clear lacquer) 
dear heat-activatable adhesive lacquer con- 
sistmg of 30 parts of a mixture of a 
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heat activatabk polyamide ("Versamid" 
940, General Mills) and nitrocellulose 
(SS, 1/4 second, Hercules Chemical Co.) 
in a ratio of 85:15 respectively, 

5 and 70 parts of a solvent mixture con- 
sisting of isopropanol: toluene: ethyl acetate 
in a ratio of 4:1:1. There ate add^ to this 
noixture before printing 4 parts of tiiphenyl 
phosphate plasticizer and 0.1475 parts of the 

10 fluorescent dye. The applied heat-acdvatable 
adhesive overprint was dried to a non-tacky 
but heat activatable state. The final print 
is monitored after the sixth station under 
ultraviolet light, which fluoresced the dye to 

15 make it dearly visible;, whereby it is possible 
to keep the two clear lacquers containing the 
fluorescent dyes and the ink prints in perfect 
printing registration. 
There was no pick-off during printing and 

20 the release layer stripped dean from the lac- 
quer layer at heat transfer temperatures of 
3150— 360°F, 

EXAMPLE 23 
The procedure of Example 1 is repeated, 
25 except the fluorescent dye of Example 22 is 
added to the lacquer and heat activatable 
adhesive layers in the same amount as in 
Example 22. The results are similar to those 
of Example 22. 

30 KCAMPLE 24 

Example 19 is repeated except that the 
fluorescent dye Example 22 is added to the 
lacquer and adhesive layers in die same 
amount as in Example 19. 

35 WHAT WE CLAIM IS:— 

1. A heat transfer labd for transf^ring a 
design print to a receiving surface^ compris- 
ing: 

a temporary backing; 
40 a resmous rdease layer upon said backing; 
a transfer layer including a design print 
upon said resinous release layer; 

and a heat-activatable adhesive layer upon 
said transfer layer; 
45 die bond between said release layer and 
said transfer layer at the transfer temperature 
being less than the bond formed between 
die adhesive layer and the receiving surface, 
and the release layer and transfer kyer each 
50 having a softening temperature greater than 
the transfer temperature; 

thereby to permit the application of said 
design print to said recdving surface and its 
iimnediate stripping from said rdease layer 
55 at the transfer temperature. 

2. A heat transfer label according to Claim 

1 wherein said bond between said release 
layer and transfer layer is less than tlie 
bond formed withh said recdving surface at 

60 a temperature in excess of 300°F (ISO^C). 

3. A heat transfer label according to Gaim 

2 wherein said temperature is in the range 
from 325«F (160°C) to 400°F (205<^C). 



4. A heat transfer labd according to any 
preceding daim wherein said rdease layer 65 
comprises a ±ermosetting resin sdected from 
acrylic resins; polyamide resins; polyester 
resins; vinyl resins; epoxy resins; allylic 
resins; epoxyacrylate resins; aldehyde resins; 
amino aldehyde resins, including copolymers 70 
with alkyds, styrenated alkyds, polyesters, 
acrylics, polyamides, and cellulose esters; and 
urea formaldehyde and melamine formalde- 
hyde copolymerised with a cellulose ester. 

5. A heat transfer label according to any 75 
preceding daim in which the area of said 
transfer layer is greater than that of said 
design print, and the area of said adhesive 
layer is greater than that of said design 
print and less than that of said transfer 80 
layer, and said adhesive layer is printed in 
registry with and overlapping said design 
print. 

6. A heat transfer labd according to any 
preceding claim wherdn said transfer layer 85 
indudes a lacquer layer adhesively bonded 

to said release layer. 

7. A heat transfer label according to Claim 
6 wherein said transfer layer includes a lac- 
quer layer sdected from cellulose esters 90 
induding cellulose acetate and cellulose ace- 
tate butyrate. 

8. A heat transfer label according to Claim 
6 wherein said lacquer layer contains a resin 
selected from a vin^ resin, an acrylic resin 95 
and combinations thereof. 

9. A heat transfer label according to any 
preceding daim wherein said adhesive layer 
and/or a constiment of said tranter layer 

is transparent 100 

10. A heat transfer label according to any 
preceding daim wherein said adhesive layer 
and/or said transfer layer includes a tracer 
material which is sensitive to wave energy 
lying outside of the visible spectrum to permit 105 
accurate registry of said adhesive and/or said 
transfer layer. 

11. A heat transfer label according to Claim 
10 wherdn said tracer material is a fluores- 
cent dye. no 

12. A heat transfer label according to 
Claim 1 or 2 wherein said release layer com- 
prises polypropylene. 

13. A heat transfer labd according to 
Claim 1 substantially as described in any one 115 
of the Examples. 

14. A method of transferring a design 
print to a recdving surface comprising apply- 
ing a heat transfer label according to any one 

of Claims 1 to 13 to a receiving surface with 120 
said heat-activatable layer in contact with 
said surface applying heat to said label to 
bring said label to a temperature at which 
the bond between said release layer and said 
transfer layer is less than the bond formed 125 
between the said adhesive layer and said 
receiving surface, and stripping said tem- 
porary backing from said labd. 
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15. A method according to Claim 14 sub- BROOKES & MARTIN, 
stantially as described in any one of the Chartered Patent Agents, 
Examples. Hi^ Holbom ^use, 

16. An article having a design print 52/54 Higji Holborn, 
applied to a receiving surface thereof by a London, WCIV 6SE5 
method according to Claim 15 or 16. Agents for die Applicants. 
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